Meteorites are the main source of extraterrestrial material for investigation of regularities of the forma tion and evolution of solar system matter. The genetic connection of a concrete meteorite to an assumed parental body is based on meteorite classification, which is mostly supported by study of their mineralog ical and petrographic characteristics, as well as inves tigation of the bulk chemical composition [1] . In 1973 R. Clayton et al. [2] discovered an anomalous concen tration of the O provided the oxygen isotope classification of meteorites and planets and allowed characterization of two important processes of the evolution of the solar system: chemi cal fractionation and mixing of the components of protoplanetary materials with various isotope compo sitions [3] . In recent years special attention has been paid to investigation of variations in the stable isotopes in meteorites during genetic identification of meteor ites and study of the evolution of the matter of the solar system. For this purpose we investigated the oxygen, sulfur, and carbon isotope compositions of a fragment of Chelyabinsk meteorite.
Chelyabinsk meteorite rain was registered on Feb ruary 15, 2013, in Chelyabinsk oblast (Russia). The meteorite was related to the LL group of ordinary chondrites, petrological type 5, shock fraction S4, and weathering degree W0 [4] . An individual fragment of the Chelyabinsk meteorite with a weight of 7 g was used for preparation of bulk samples for the oxygen and carbon isotope analysis. The bulk sample with a total weight of 800 mg was collected from the light part of the meteorite and ground in an agate mortar. None of the chemical methods of treating was applied, since the weathering degree of the Chelyabinsk meteorite was zero (W0). A section with a thickness of 3 mm was cut from the meteorite fragment and polished for local analysis of the sulfur isotope composition.
The oxygen isotope composition of the meteorite was performed by the laser method of fluoration. Meteorite samples with a weight of 0.9-1.5 mg were loaded into the reactor together with international standards (quartz NBS 28 and garnet UWG 2). Oxy gen was extracted by sample heating by an infrared laser (MIR 10 30, New Wave Research) in atmo sphere of BrF 5 vapor. In contrast to traditional laser methods [5, 6] , we carried out additional oxygen cleaning on a capillary chromatographic column MOLSIV (length 25 m, inner diameter 0.32 mm, working temperature 60°С) in order to increase the reliability of the results. After separation of gases on a chromatographic column, the oxygen isotope compo sition was analyzed on a MAT 253 mass spectrometer in continuous helium flow. δ 18 O and δ 17 O were mea sured in relation to the laboratory standard О 2 cali brated against the international standard NBS 28 and standard UWG 2 [7] . The results of δ Carbon isotope analysis was performed by the tra ditional methodology on an element analyzer FlashEA 1112. Carbon isotope analysis was per formed using aliquots of the ground material with a weight from 4.86 to 20.48 mg. δ 13 C was analyzed on a MAT 253 mass spectrometer against the laboratory standard СО 2 calibrated against international stan dards CH 6 and NBS 22. The results of δ The local analysis of sulfur isotopes was performed by the method of laser ablation by original methodol ogy worked out at the Far East Geological Institute, Far East Branch, Russian Academy of Sciences. This methodology allows us to investigate δ 34 S variations in sulfides with a spatial resolution of 50-100 µm. The polished section of the meteorite and samples of inter national standards IAEA S 1, IAEA S 2, and IAEA S 3 were loaded into a camera blown by helium. An Integra C infrared laser of ultrashort impulses was applied for ablation. The diameter of the crater from the laser beam on the troilite surface was 80-100 µm. Particles of matter thrown out from the crater were transported to an oxidizing reactor in helium flow (100 mL/min). Oxidized sulfur was accumulated in the capillary trap cooled by liquid nitrogen. After cryo genic cleaning, SO 2 was transported by helium flow to the ion source of a MAT 253 mass spectrometer. The The results of measurements of the relationships between stable oxygen isotopes in 11 bulk samples of the Chelyabinsk meteorite are given in Table 1 . Calcu lation of Δ relationship between these values is illustrated on the graph (Fig. 1) . The isotope composition of Chelyab insk meteorite differs from the trend of mass depen dent fractionation of terrestrial samples by Δ О plot in the area typ ical of meteorites of the LL group, according to the Clayton isotope classification [3] . Thus, the Chelyab insk meteorite belongs to the LL group, which was established by the isotope data and is consistent with the results of classification of this meteorite by the pet rological, mineralogical, and chemical analyses [4] .
The relationships between carbon stable isotopes and the carbon concentration in the Chelyabinsk meteorite are given in Table 2 . The average value of the carbon isotope composition δ 13 С in six bulk samples of the Chelyabinsk meteorite is -23.4‰ in relation to VPDB. The reproducibility of the δ (Fig. 2) . The found meteorites are usually characterized by higher δ 13 С values, which is most likely explained by their pollution or isotope exchange with terrestrial carbon [9] . In accordance with the characteristics of the Chelyabinsk meteorite, the degree of its weathering is zero [4] , and we assume that the Chelyabinsk meteorite is not polluted with terres trial carbon and its isotope composition (-23.4‰) corresponds to the primary value of δ 13 С.
Troilite inclusions with a size exceeding 100 µm were selected in the Chelyabinsk meteorite for local analysis of δ 34 S. Seventen troilite inclusions following requirements of the local analysis of sulfur isotope composition were selected on both sides of the section. Three to six repeated measurements of δ 34 S were per formed in four troilite inclusions (nos. 1-4) with a size of 300-400 µm; other inclusions were analyzed with out repetitions (Table 3) .
As a whole, the δ 34 S values are in the narrow range of 0.07-0.56‰. The average sulfur isotope composi tion of the Chelyabinsk meteorite is 0.31‰ in relation to VCDT and corresponds to the area typical of stone meteorites [10] . Individual troilite inclusions demon strate the difference in the isotope composition, which exceeds the analytical error. For example, the differ ence between δ 34 S values for inclusions nos. 1 and 2 is 0.27‰ and the maximal difference reaches 0.49‰ (between inclusions nos. 13 and 16). Variations of the sulfur isotope composition of troilite from the Che lyabinsk meteorite most likely result from metamor phism of the parental body and/or shock transforma tions of the meteorite. However, reliable conclusions require further investigation of the isotope composi tion of the Chelyabinsk meteorite. O and δ
18
O in H-L-LL meteorites, Martian meteorites, and the line of mass dependent fractionation of oxygen isotopes in terrestrial and lunar rocks. The asterisk indicates the oxygen isotope composition of the Chelyabinsk meteorite. Data from [3, 8] are shown.
